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(54) Information recording and reproducing medium 



(57) A program area (1a) for the normal writing of 
information Is provided on a first side (1) of an informa- 
tion recording and reproducing medium (DSC), and a 
label area (2b) and a program area (2a) on wlilch infor- 
mation can be written are provided on the opposing sec- 
ond side (2) of the medium. A bibliographic description 
such as the name or trademark or the like of the com- 
pany who manufactured the disc is recorded in the label 



area (2b) using printing orthe like. A recording layer (4b) 
of a cyanine or azo based organic dye is provided in the 
program area (2a), and an Image pattern is recorded 
optically onto this recording layer (4b). With such a con- 
struction, a user can form a visible pattern known as pit 
art on the recording layer (4b) of the program area (2a) 
by optically writing a desired image pattern, and as a 
result can readily identify and organize a plurality of in- 
formation recording and reproducing media (DSC). 



FIG.1 a 
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Description 

BACKGROUND OF THE INVENTION 

[0001 ] The present invention relates to an Infornnation 5 
recording and reproducing medium for optically record- 
ing and reproducing information. 
[0002] CD (Compact Disc) and DVD (Digital Video 
Disc or Digital Versatile Disc) are examples of conven- 
tional information recording and rep^roducing media 
used for carrying out recording of information or repro- 
ducing of information optically. Furthermore, research 
and development Is continuing on CD and DVD media 
capable of recording information, sudh as write once 
discs and re-writable discs in which information can only 
be written to one side of the disc, as well as write once 
discs and re-writable discs In which irfTormation can be 
written on both sides of the disc. 
[0003] In the aforementioned write once discs and re- 
writable discs in which information can only be written 
to one side of the disc, the opposite side of the disc to 
that on which information writing and information read- 
ing occurs (hereafter referred to as the recording and 
reproducing surface) Is known as a label surface, and 
the name or a trademark or the like of the company who 
manufactured the disc is printed on this label surface. 
[0004] In the case of write once discs and re-writable 
discs in which information can be written on both sides 
of the disc, the above type of label surface does not ex- 
ist, and both surfaces are recording and reproducing 
surfaces. 

[0005] As a result of research and development, a 
wide range of uses have appeared for these type of write 
once discs and re-writable discs, and provided they con- 
form with copyright regulations, users are able to create 
original discs by recording their own selections of music 
or images as disc content, or create cliscs which offer 
greater convenience by writing the computer program 
data needed for combining all their essential applica- 
tions onto a single disc. 

[0006] However, the different discs described above 
are of an extremely simitar shape and appearance, and 
as the number of discs being used Increases, users are 
finding it increasingly difficult to choose the desired disc 
from amongst a large number of discs, or to organize 
their disc collections. 

[0007] Consequently, users have adopted a method 
of using a writing instrument or the like to handwrlte 
some type of Identifying text or design onto the blank 
portions of the aforementioned label surface provided 
on those write once discs and re-writable discs in which 
only one side functions as a recording and reproducing 
surface. Each disc is subsequently identified, and the 
disc collection is organized, based on the handwritten 
markings. 

[0008] However, there are problems associated with 
handwriting text or designs onto the label surface, such 
as the text or design gradually fading and becoming in- 



2 

distinct, and the general loss in aesthetic appeal of the 
disc issuing. 

[0009] Furthermore, in write once discs and re-writa- 
ble discs in which both surfaces function as recording 
and reproducing surfaces, no label surface exists, and 
so even handwriting text or a design is impossible, mak- 
ing the organization extremely difficult. 
[0010] In addition, in the case of write once discs and 
re-writable discs in which both sides functions as record- 
ing and reproducing surfaces, a problem arises In that 
it is difficult to ascertain which recording and reproduc- 
ing surface contains the necessary information, 

SUMMARY OF THE INVENTION 

[0011] The present invention alms to overcome these 
conventional problems, and an object of the present in- 
vention is to provide an information recording and repro- 
ducing medium comprising an area for recording visual 
information . 

[0012] An information recording and reproducing me- 
dium of the present invention is an information recording 
and reproducing medium in which information can be 
written optically to both sides of the medium, comprises 
a label area and a program area onto which information 
can be written optically, wherein the both areas are pro- 
vided on at least one of the two sides. Furthermore, the 
aforementioned program area has a ring shape of a pre- 
determined width. Also, a pit art Is recorded In the pro- 
gram area. Furthermore, the program area Is provided 
with a recording layer made of an organic dye such as 
a cyanine based organic dye or an azo based organic 
dye, the optical characteristics of which vary upon irra- 
diation with light. 

[0013] According to an information recording and re- 
producing medium of this type of construction, by opti- 
cally writing an Image pattern onto the program area 
provided on one side of the disc, a visible pattern known 
as pit art can be recorded. As a result, it becomes pos- 
sible to record pit art which displays text or a design or 
the like, as well as identify and organize a plurality of 
information recording and reproducing media. Further- 
more, because the pit art Is recorded optically, It Is pos- 
sible to totally prevent the conventional problems asso- 
ciated with the gradual fading of handwriting or the loss 
of aesthetic appearance. 

[0014] Furthermore, by making the program area a 
ring shape, the pit art can be recorded using a conven- 
tional writing device capable of writing information. 
[0015] In addition, an infonnation recording and re- 
producing medium in which information can be written 
optically onto both sides thereof, comprises a normal in- 
formation recording surface on one of said both sides, 
and a pit art recording surface on an opposing side 
thereof, wherein the opposing side comprises a record- 
ing layer formed from a material with a large difference 
in optical characteristics between written sections and 
non-written sections produced when infomrjatlon is writ- 
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ten optically onto the recording layer 
[0016] Because of forming the recording layer of the 
program area from a cyanine or an azo based organic 
dye, the pit art of good visibility can be recorded. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 7] These and other objects and advantages of the 
present invention will become clear from the following 
description with reference to the accompanying draw- 
ings, wherein: 

Figs. 1 (a) and 1 (b) are plan views showing the con- 
struction of a write once disc of an embodiment of 
the present invention; 

Fig. 2 is a cross-sectional enlarged view showing a 
construction of the write once disc shown in Fig. 1 ; 
Fig. 3 Is an explanatory diagram showing pit art re- 
corded on the write once disc shown in Fig. 1 ; 
Fig. 4 is a plan view showing the construction of a 
first variation of the write once disc; 
Fig. 5 is a plan view showing the construction of a 
second variation of the write once disc; 
Fig. 6 is a plan view showing the construction of a 
. third variation of the write once disc; 
Figs. 7(a) and 7(b) are plan views showing the con- 
struction of a fourth variation of the write once disc; 
Fig. 8 is a cross-sectional enlarged view showing a 
construction of the write once disc of the fourth var- 
iation; 

Fig. 9 is a diagram showing the external construc- 
tion of an audio device; 

Fig. 1 0 is a block diagram showing the internal con- 
figuration of the audio device; 
Fig. 11 is a block diagram showing the configuration 
of a pit art data generation section provided in the 
audio device; 

Fig. 12 is a flowchart describing the operations 
when pit art writing is performed with the audio de- 
vice; and 

Fig. 13 is an explanatory diagram showing an ex- 
ample of a preview display. 



DETAILEQ DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



[0018] Embodiments of the present invention will be 
described below with reference to the accompanying 
drawings. Moreover, a CD-R disc in which information 
can be written on both sides thereof Is described as the 
preferred embodiment. 

[0019] Figs. 1 (a) and 1 (b) are plan views showing the 
external appearance of a write once disc DSC of the pre- 
ferred embodiment. Fig. 1 (a) shows the configuration of 
aside 1 of the write once disc DSC, and Fig. 1(b) shows 
the configuration of the other side 2 (corresponding with 
the opposite side to the side 1). 
[0020] On one side 1 of the write once disc DSC (here- 



after referred to as the first side), the entire surface of 
the recording and reproducing surface is made up of a 
program area la as shown in Fig. 1 (a), whereas the other 
side 2 (hereafter referred to as the second side) com- 
5 prises a ring shaped label area 2b and a ring shaped 
program area 2a provided on the Inside of the label area 
2b, as shown in Fig. 1(b). 

[0021] In addition, as is evident from the construction 
shown In the longitudinal sectional view of Fig. 2, the 
10 structures of the first side 1 and the second side 2 are 
substantially symmetrical about a reflective layer 3 dis- 
posed therebetween. 

[0022] The first side 1 is a layered construction com- 
prising a recording layer 4a made of an organic dye ma- 

15 terial and a transparent layer 5a made of a polycar- 
bonate. The second side 2 is also a layered construction 
comprising a recording layer 4b made of an organic dye 
material and a transparent layer 5b made of a polycar- 
bonate. The recording layer 4b is fomried of either a cy- 

20 anine or an azo based organic dye. 

[0023] The label area 2b is fomned of a thin printed 
layer 6 provided on the surface of the transparent layer 
Sb of the second side 2, and text or a design, such as 
the name "DEFGH Corporation" of the company who 

25 manufactured the disc or a trademark "ABC", is printed 
on this printed layer 6. 

. [0024] In other words, the second side 2 is formed of 
a label area 2b which has the same function as a con- 
ventional label surface, and a program area 2a onto 

30 which information can be written optically. 

[0025] When a light beam which has been modulated 
by a write signal is Irradiated onto the program area la 
of the first side 1 , the organic dye of the recording layer 
4a heats up and melts causing a chemical change, and 

35 the writing of information is performed by the formation 
of distortions In the vicinity of the interface between the 
recording layer 4a and the transparent layer 5a. Further- 
more, the reading of Information is conducted by irradi- 
ating a light beam of a predetemilned power level onto 

40 the program area la containing the prerecorded infor- 
mation, and detecting the reflected light from the record- 
ing layer 4a. 

[0026] Similarly, the writing of Information to the re- 
cording Iayer4b is conducted by irradiating awritinglight 

45 beam onto the program area 2a of the second side 2, 
and the reading of information can be performed by ir- 
radiating a light beam of a predetermined power level 
onto the program area 2a containing prerecorded infor- 
mation, and detecting the reflected light from the record- 

50 ing layer 4b. 

[0027] As follows is a description of the use of the 
write once disc DSC. 

[0028] The write once disc DSC is manufactured and 
shipped with nothing recorded in the program areas 1 a, 
55 2a. In other words, the disc is shipped as a blank disc. 
[0029] When a user inserts the write once disc DSC 
into an audio device provided with an infomnation writing 
function described below and then performs editing op- 
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©rations, the audio device Irradiates a writing light beam 
onto the recording layer 4b of the program area 2a pro- 
vided on the second side 2, and forms a visible image 
pattern such as text or a design on the recording layer 
4b. This visible image pattern comprising text or a de- 
sign or the like is known as pit art. 
[0030] For example, if the user inputs text such as 
"MY FAVORITE MUSIC", "CREATED MM/DD" into the 
audio device, then as shown in Fig. 3, the input text is 
written onto the recording layer 4b of the program area 
2a as an image pattern. 

[0031 ] Then, because the optical characteristics such 
as the reflectance of those sections of the recording lay- 
er 4b in which the image pattern has been written differ 
from the sections in which no pattern has been written, 
the user is able to see the image pattern (pit art), and is 
therefore able to easily organize a disc collection. 
[0032] In other words, according to a write once disc 
DSC of this embodiment, by using the first side 1 for the 
normal writing of infonnation, and using the program ar- 
ea 2a of the second side 2 as a new label surface for 
the writing of pit art, a disc can be provided which is easy 
for a user to identify and organize. 
[0033] Furthermore, because the pit art is written onto 
the recording layer 4b of the program area 2a, the pit art 
is protected from external influences by the transparent 
layer 5b. As a result, there is no danger of the pit art 
gradually fading in the same manned as conventional 
handwritten texts or designs, and moreover the prob- 
lems associated with a toss in aesthetic appearance can 
also be prevented. 

[0034] Moreover, in those cases where the user does 
not write any pit art, the program area 2a of the second 
side 2 can be used for the normal writing of information, 
in the same manner as the program area 1 a of the first 
side 1 , and so the range of uses can be expanded. 
[0035] Furthermore, by forming the recording layer 4b 
of a cyanine or an azo based organic dye, the differenc- 
es in optical characteristics (particularly the contrast) 
between the written sections of the pit art and the non- 
written sections can be magnified, thereby improving 
the visibility of the pit art:. 

[0036] Variations of the present embodiment will be 
described with reference to Fig. 4 through Fig. 8. In Fig. 
4 to Fig. 8, those components which are the same as, 
or con-espondto, components In Fig. 1 to Fig. 3, are la- 
beled with the same reference symbol. 
[0037] Fig. 4 is a plan view showing the configuration 
of a second side 2 of a first variation. In other words, in 
a write once disc DSC of this first variation, a first side 
1 comprises a recording and reproducing surface in 
which the entire surface thereof functions as a program 
area 1a. in the same manner as Fig. 1(a), whereas a 
second side 2, on the other side of the disc, has the con- 
figuration shown in Fig. 4. 

[0038] Whereas the label area 2b shown in Fig. 1 is 
formed in a ring shape, the label area 2b of this first var- 
iation is formed in a curved arc shape. The name or 



trademark or the like of the company who manufactured 
the disc is printed in this curved label area 2b, and more- 
over pit art can be written onto the program area 2a pro- 
vided on the Inside of this label area 2b. 

5 [0039] In this manner, the shape of the label area 2b 
need not be the ring shape shown in Fig. 1 (b), and pro- 
vided that the shape does not interfere with the writing 
of pit art to the program area 2a or the normal writing of 
infomnation, then any shape Is possible. 

10 [0040] Fig. 5 is a plan view showing the configuration 
of a second side 2 of a second variation. In other words, 
in a write once disc DSC of this second variation, a first 
side 1 comprises a recording and reproducing surface 
in which the entire surface thereof functions as a pro- 

15 gram area la, in the same manner as Fig. 1 , whereas, 
a second side 2, on the other side of the disc, has the 
configuration shown in Fig. 5. 

[0041] Whereas the label area 2b shown in Fig. 1 and 
Fig. 4 is formed from an opaque sheet 6 or printing pro- 

20 vided thereon as shown in the longitudinal sectional 
view of Fig. 2, in a write once disc DSC of this second 
variation, a printed layers Is not provided. 
[0042] Consequently, the recording layer 4b of the 
second side 2 is exposed through the transparent layer 

25 5b, in the same manner as the recording layer 4a of the 
first side 1 is covered with the transparent layer 5a. 
[0043] As shown In Fig. 5, a visible, but comparatively 
narrow ring shaped area of pit art 7 has been formed in 
advance. Then, the name or trademark or the like of the 

30 company who manufactured the disc is prerecorded as 
pit art onto the section of the recording layer 4b on the 
outside of the pit art 7 in a radial direction, whereas the 
section of the recording layer 4b on the inside of the pit 
art 7 in a radial direction functions in the same manner 

35 as the program area 2a shown In Fig. 1 (b) and Fig. 2. 
[0044] According to a write once disc DSC of the 
above construction, a bibliographic description such as 
the name or trademark or the like of the company who 
manufactured the disc Is readily visible, and so the area 

40 2b' on the outside of the pit art 7 In a radial direction can 
be used as a label area. 

[0045] Furthemiore, by fomriing the ring shaped pit art 
7 in advance, the aforementioned label area 2b' and the 
program area 2a can be readily identified. 

45 [0046] Moreover, in those cases where special data 
such as address data or the like comprising information 
such as the location of the pit art 7 is prerecorded as 
part of the ring shaped pit art 7, and a CD player or a 
DVD player or the like is used to read this special data, 

so the player can be controlled so that the pickup is not 
moved to any position outside of the pit art 7 in a radial 
direction. By so doing, the problem where the pickup is 
mistakenly moved into the label area 2b', for example 
when a user temporarily carries out normal information 

55 writing to the program area 2a of the second side 2 with- 
out writing any pit art, or when a user conducts the writ- 
ing of pit art in the program area 2a, can be effectively 
prevented. 
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[0047] Fig. 6 is a plan view showing the configuration 
of a second side 2 of a third variation. In other words, in 
a write once disc DSC of this third variation, a first side 
1 comprises a recording and reproducing surface in 
which the entire surface thereof functions as a program 
area 1 a, in the same manner as Fig. 1 , whereas a sec- 
ond side 2, on the other side of the disc, has the config- 
uration shown in Fig. 6. 

[0048] In a write once disc DSC of the third variation, 
the second side 2 comprises a label area 2b formed by 
the provision of a printed layer 6, and a narrow ring 
shaped pit art 7 formed in advance on the Inside of the 
label area 2b, and the area inside of the pit art 7 In a 
radial direction functions as a program area 2a. 
[0049] According to a disc of the above construction, 
a bibliographic description such as the name or trade- 
mark or the like of the company who manufactured the 
disc Is prewritten in the label area 2b, and the program 
area 2a can be used as an area for the user to write pit 
art. Furthermore, by including address data or the like 
described above in the recording of the ring shaped pit 
art 7. a CD player or DVD player or the like can be con- 
trolled so that the pickup is not mistakenly moved inside 
the label area 2b. 

[0050] Figs. 7(a) and 7(b) are plan views showing a 
fourth variation, where Fig. 7(a) shows the configuration 
of a first side 1 , and Fig. 7(b) shows the configuration of 
a second side 2. 

[0051 ] In terms of details, in the write once discs DSC 
shown In Fig. 1 to Fig. 6, mainly, the surface provided 
for the normal writing of information was the first side 1 
and the surface for writing pit art was the second side 
2, but In the fourth variation shown in Fig. 7, the disc is 
configured so that the user can select whether to write 
pit art onto either the first side 1 or the second side 2, 
or alternatively to carry out normal writing of information 
to both the first side 1 and the second side 2. As a result, 
the user is able to use a write once disc DSC of this 
fourth variation without having to distinguish between 
the two sides as is required in the write once discs DSC 
shown in Fig. 1 to Fig. 6. 

[0052] In Fig. 7(a), the first side 1 of the write once 
disc DSC comprises a ring shaped label area 1b and a 
program area 1 a provided on the inside of the label area 
lb In a radial direction. Identifying text or designs, for 
example "Side A" are preprinted on the label area lb. 
[0053] In contrast, as shown In Fig. 7(b), the second 
side 2 comprises a ring shaped label area 2b and a pro- 
gram area 2a provided on the inside of the label area 
2b in a radial direction. Furthermore, the name or trade- 
mark or the like of the company who manufactured the 
disc, as well as text or a design, for example "Side B", 
for identifying the side as opposite to the aforemen- 
tioned "Side A" is preprinted in the label area 2b. 
[0054] In addition, as is evident from the longitudinal 
sectional view of Fig. 8. the label area 1b is formed by 
forming a printed layer 6a on the surface of the trans- 
parent layer 5a of the first side 1 (namely, side A). Slm- 
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llarly, the label area 2b Is fonned by forming a printed 
layer 6b on the surface of the transparent layer 5b of the 
second side 2 (namely, side B). 
[0055] When a user inserts a write once disc DSC of 

5 this type of construction into an audio device provided 
with an infomnation writing function described below and 
then performs editing operations, the audio device irra- 
diates a writing light beam onto the recording layer (4a 
or 4b) of the program area (1 a or 2a) provided on the 

10 side of the disc facing the pickup (either side A or side 
B), and forms a visible pit art comprising text era design 
orthelil<e. 

[0056] For example, if the user inputs text such as the 
aforementioned "MY FAVORITE MUSIC", "CREATED 

15 MM/DD" into the audio device, then the input text is writ- 
ten onto the recording layer 4a or 4b as an image pat- 
tern. 

[0057] Then, In the case where pit art Is written onto 
the recording layer 4a (or 4b), normal Information writing 
20 can be carried out on the other recording layer 4b (or 
4a). 

[0058] in this manner, according to this fourth varia- 
tion, there are substantially no differences between the 
first side 1 and the opposing second side 2, and so this 
25 construction offers the flexibility of enabling the user to 
choose either side. 

[0059] With this fourth variation, in order to enable the 
user to use either side without the need to distinguish 
one from the other, it Is preferable that both recording 
30 layers 4a and 4b are formed from a cyanine or an azo 
based organic dye, thereby enabling the formation of pit 
art of good visibility. 

[0060] However, constructions are also possible in 
which one of the recording layers 4a, 4b is formed from 

35 a cyanine or an azo based organic dye, and the other 
recording layer Is fonned of another type of organic dye. 
[0061] Furthermore, when a so-called blank disc is 
manufactured and shipped, the first side 1 may be des- 
ignated in advance as a side for normal information re- 

40 cording, with the second side 2 and the label area 2b 
provided thereon designated for the recording of pit art. 
In such a case, It is preferable that the first side 1 and 
the second side 2 are produced so as to be visually dis- 
tinguishable, by forming the recording layer 4b on the 

45 second side 2 from a cyanine or an azo based organic 
dye, to enable highly visible pit art to be recorded, and 
forming the recording layer 4a on the first side 1 from 
an organic dye which is neither cyanine nor an azo 
based. 

50 [0062] For example, it is preferable that even in the 
case of a blank disc, the first side 1 and the second side 
2 are fonned using organic dyes which can be visibly 
distinguished. In such cases, at least the recording layer 
4b on the second side 2 should be formed of an organic 

55 dye which will yield readily visible pit art on recording of 
such pit art. In contrast, the recording layer 4a on the 
other side, namely the first side 1 , may be formed of an 
organic dye for which the sections with pits recorded 
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thereon cannot be identified from the unrecorded sec- 
tions, or atternatlvely nnay be fornied of an organic dye 
for which visual identification may be possible, but in 
which the difference in optical characteristics such as 
the reflectance between the sections with pits recorded 
thereon and the unrecorded sections, is smaller than 
that for the pit art recorded on the recording layer 4b of 
the second side 2. 

[0063] In summary, it is preferable that, as a prereq- 
uisite condition, the recording layer 4b of the second 
side 2 is fonned of an organic dye which enables the 
formation of highly visible pit art. 
[0064] A plurality of variations of the embodiment of 
the present invention have been described above, al- 
though other constructions comprising suitable combi- 
nations of the above variations are afso possible. 
[0065] For example, In the program areas 1a, 2a of 
the two sides 1 , 2 respectively shown in Fig. 7(a) and 
Fig. 7(b), pit art similar to the ring shaped pit art 7 shown 
in Fig. 6, could be prewritten onto at least one of the first 
side 1 or the second side 2. 

[0066] Furthermore, at least one of the label areas 1 b, 
2b of the two sides 1, 2 respectively shown in Fig. 7(a) 
and Fig. 7(b) could also be formed using the construc- 
tion shown in Fig. 5. 

[0067] Furthermore, the configurations shown in Fig. 
4, Fig. 5 and Fig. 6 could also be selectively combined 

to form a new configuration. 

[0068] Moreover, the description above focused on an 
embodiment of a CD-R in which information can be writ- 
ten to both sides, but the present invention can also be 
applied to write once DVD discs in which information can 
be written to both sides, re-writable CD-RW discs in 
. which rewriting is possible on both sides, and re-writable 
DVD discs (such as DVD-RW, DVD+RW and DVD-RAM 
discs) in which rewriting is possible on both sides, as 
well as other types of media in which information record- 
ing is possible. 

[0069] Next, an audio device 1 1 provided with a pit art 
writing function will be described with reference to Fig. 
9 to Fig. 13. The audio device 11 has functions for re- 
producing not only the aforementioned write once discs 
DSC, but also music CD discs, CD-ROMs and CD-Extra 
discs, and is also capable of reproducing from discs 
such as DVD-ROM and DVD-Video discs. 
[0070] As shown In Fig. 9, a front panel 1 2 of the audio 
device 11 Is provided with a disc insertion slot 13 for 
loading and unloading the aforementioned types of disc 
and a display section 1 4 f omied from a liquid crystal dis- 
play or the like. A plurality of operational switches are 
provided near the disc insertion slot 13 and the display 
section 14. 

[0071] Examples of typical operational switches in- 
. elude an eject switch 15 for carrying out the aforemen- 
tioned loading and unloading operations, a power switch 
1 6, a rotary switch 17 for adjusting the sound volume, a 
plurality of function switches 18 positioned to the right 
of the display section 1 4, a plurality of function switches 



19 positioned to the left of the display section 14, a re- 
cording start switch 20 for sending an instruction to start 
recording, and a rotary switch 21 known as a jog dial. 
[0072] The plurality of function switches 1 8 comprises 

5 a plurality of operational switches for conducting oper- 
ations such as starting the reproducing of data recorded 
on a disc, pausing the reproducing of data, or specifying 
a track number of the recorded data. 
[0073] The plurality of function switches 1 9 comprises 

10 a plurality of operational switches for conducting oper- 
ations for the writing of pit art onto a write once disc or 
a re-writable disc. Specific examples include a pit art 
writing start switch for sending an instruction to start 
writing of the pit art, as well as a plurality of editing 

15 switches for editing the size of text, symbols or designs 
or the like to be written as pit art, and the layout thereof, 
and a settlement switch for settling the edited text, sym^ 
bols or designs, 

[0074] The rotary switch 21 known as a jog dial is pro- 
20 vided so that the user can select the desired text, sym- 
bols or design or the like for writing as pit art. Each time 
the user rotates the rotary switch 21 by a predetermined 
angle, the text, symbol or design or the like changes, 
and subsequent operation of the aforementioned settle- 
rs ment switch causes the selected text, symbol, or design 
or the like to be settled as pit art. 

[0075] Furthermore, although not shown in Fig. 9, on 
the back face of the audio device 11 are provided an 
external device connection terminal for connecting an 

30 external device such as a CS tuner, a BS tuner, a CD 
player, an MD player, or a DVD player, and a keyboard 
connection temninal for connecting a keyboard. 
[0076] Next, a description of the internal configuration 
of the audio device 11 will be made with reference to 

35 Fig. 10. 

[0077] In Fig. 10 is provided a digital input tenninal 23 
connected to a digital Input circuit 22, an analog Input 
terminal 25 connected to an A/D converter 24, a digital 
output tenninal 27 connected to a digital output circuit 
40 26, and an analog output temninal 29 connected to a D/ 
A converter 28. 

[0078] The digital input tenninal 23 is fomned from an 
optical digital input terminal or a coaxial digital input ter- 
minal, and the digital input circuit 22 converts the optical 

45 or electrical digital data supplied via the digital input ter- 
minal 23 to digital data which can undergo signal 
processing, and then Inputs this data. 
[0079] Consequently, if an external device such as a 
CS tuner, a BS tuner, a CD player, or an MD player or 

so the like is connected to the digital input terminal 23. the 
digital data supplied from the external device is input 
into the audio device 11 as unchanged digital data. 
[0080] The analog input terminal 25 is provided for in- 
putting analog signals. In other words, if an external de- 

55 vice such as a CD player or an MD player is connected 
to the analog input tenninal 25, and an audio signal 
which has undergone analog reproducing by the exter- 
nal device is supplied, then the A/D converter 24 con- 
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verts the analog audio signal to digital data which is then 
input into the audio, device 11. 

[0081] The digital output terminal 27 Is formed from 
an optical digital output temrilnal or a coaxial digital out- 
put terminal. Furthermore, the digital output circuit 26 
converts the reproduced digital data obtained when the 
audio device 11 is used to reproduce a write once disc 
or a re-writable disc or a dedicated reproducing only 
disc, to either optical or electrical digital data, and then 
outputs this digital data to an external device via the dig- 
ital output temninal 27. 

[0082] The D/A converter 28 converts digital data re- 
produced from a write once disc, a re-writable disc or a 
dedicated reproducing only disc to an analog signal, and 
outputs the analog signal externally via the analog out- 
put terminal 29. Consequently, if an analog amplifier 
with a connected speaker Is connected to the analog 
output temiinal 29, then the reproduced sound can be 
played through the speaker. 

[0083] The aforementioned keyboard connection ter- 
minal 30 is connected to a system controller 31 provided 
with a microprocessor (MPU). If the user connects a 
keyboard 32 which complies with a standard such as 
the JIS standard to the keyboard connection terminal 
30, then keyboard operations can be used for editing pit 
art data and issuing instructions for the writing of the pit 
art, instead of the aforementioned function switches 19 
and the rotary switch 21 . 

[0084] An encoder 36 and an LD drive circuit 37 are 
connected subordinately to the digital input circuit 22 
and the A/D converter 24 via a two contact switching 
circuit 33, the switching of which is controlled by the sys- 
tem controller 31 . 

[0085] The encoder 36 is controlled by the system 
controller 31 , and performs EFM (Eight-Fourteen Mod- 
ulation) and CIRC (Cross Interleave Reed-Solomon 
code) interleaving on the data D1 Input from the two con- 
tact switching circuit 33, and then outputs writing data 
D2 generated as a result of the processing to the LD 
drive circuit 37. 

[0086] Furthermore, when pit art data Dp is supplied 
from the system controller 31 , the encoder 36 generates 
writing data D2 based on this pit art data Dp, and outputs 
the writing data D2 to the LD drive circuit 37, although 
the details, of this process will be described below. 
[0087] The LD drive circuit 37 is controlled by the sys- 
tem controller 31 , and perfomris power amplification of 
the writing data D2 from the encoder 36, and then sup- 
plies the amplified data to a semiconductor laser (not 
shown in the figure) provided inside a pickup 38. Light 
which has been modulated using this power amplified 
writing data D3 (hereafter referred to as the writing light) 
is then irradiated onto the recording layer of the disc to 
realize the writing of the data. 

[0088] Furthermore, when data is read from a disc, 
the LD drive circuit 37 supplies a constant level of power, 
specified by the system controller 31 , to the semicon- 
ductor laser inside the pickup 38, thereby causing light 
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of a constant power level (hereafter referred to as the 
reading light) to be Irradiated onto the recording layer of 
the disc. 

[0089] The audio device 11 is also provided with a 
5 spindle motor 39 for rotating a clamped disc at a con- 
stant linear velocity, and a feed motor 40 for moving the 
pickup 38 back and forth across the disc in a radial di- 
rection. 

[0090] In addition, a light detector (not shown in the 
10 figure) converts the reflected light, generated in accord- 
ance with the Irradiation of either a writing light or a read- 
ing light onto the disc during the reading of data or the 
writing of data respectively, into an electrical signal, and 
an RF amplifier 41 supplies this photoelectrically con- 
15 verted signal Spp to an address decoder 42, a sen/b 
control circuit 43 and a decoder 44. 
[0091] The address decoder 42 detects a track ad- 
dress of the disc being Irradiated with the writing light or 
reading light based on the photoelectrically converted 
20 signal Srf output by the RF amplifier 41 , and supplies 
the detected address data D4 to the encoder 36 and the 
system controller 31 . 

[0092] As a result, when the aforementioned writing 
is to be performed, the encoder 36 transfers the afore- 

25 mentioned writing data D2 synchronized with the ad- 
dress data D4 to the LD drive circuit 37, and the system 
controller 31 determines whether or not at the time of 
writing the pickup 38 is on track relative to the track ad- 
dress which is to be recorded on the disc. 

30 [0093] The decoder 44 receives input of the photoe- 
lectrically converted signal S^p output by the RF ampli- 
fier41 and the address data D4 outputfrom the address 
decoder 42, and performs EFM demodulation and dein- 
terieaving of the audio data or the like incorporated in 

35 the photoelectrically converted signal Spp, in synchro- 
nization with the address data D4. As a result, decoding 
processing opposite to the encoding of the encoder 36 
Is perfomned, and the decoded data D5 generated as a 
result of the decoding processing is supplied to the dig- 

40 ital output circuit 26 and the D/A converter 28. 

[0094] The servo control circuit 43 detects tracking er- 
ror and focus error based on the photoelectrically con- 
verted signal S^p output from the RF amplifier 41 , and 
then performs servo control of the spindle motor 39, the 

45 feed motor 40 and the pickup 38 based on the detection 
results. 

[0095] In addition, the system controller 31 is also 
connected to a pit art data memory 47 and a standard 
data memory 48, and is also provided with a pit art data 

50 generation section 49 shown in Fig. 11 . 

[0096] The pit art data generation section 49 compris- 
es a text data decoding section 50, a pit art data editing 
section 51 and an address generation section 62, and 
generates pit art data Dp under control of the mlcroproc- 

55 essor MPU provided in the system controller 31 . 

[0097] The text data decoding section 50 receives in- 
put of text information data from the rotary switch 21 
known as a jog dial, and text infomnation data from the 
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keyboard 32 via the microprocessor MPU, and then 
based on this input text information data D6, retrieves 
standard text data Dc which has been prerecorded in 
the standard data memory 48, and supplies this text da- 
ta Dc to the pit art data editing section 51 . 5 
[0098] The pit art data editing section 51 converts the 
standard text data Dc to data in bit map forniat (hereafter 
referred to as bit map data) Dbmp, and then stores this 
bit map data Dbmp in the pit art data memory 47. Fur- 
thermore, when the user operates the.function switches io 
1 9 or the keyboard 32 to perform editing, then the pit art 
data editing section 51 receives data D7 corresponding 
with the editing instructions via the microprocessor 
IVIPU, and edits the bit map data Dbmp in accordance 
with the editing instructions, before storing the edited 15 
data in the pit art data memory 47. 
[0099] The address generation section 52 generates 
address data Dr for reading the bit map data Dbmp 
stored in the pit art data memory 47, In other words, 
based on the address data D4 supplied from the ad- 20 
dress decoder 42 via the microprocessor MPU, the ad- 
dress generation section 52 first detennines the position 
of the pickup 38 relative to the disc. Then, when the 
judgement is made that the pickup 38 has reached the 
location at which the pit art is to be written, the pit art 25 
data memory 47 is accessed using the address data Dr, 
and the bit map data Dbmp is supplied to the encoder 
36 via the microprocessor MPU as a series of single dot 
pit art data Dp, and this data Dp is used to write the pit 
art. 

[01 00] As follows will be a description of a pit art writ- 
ing operation using the audio device 11 of the construc- 
tion described above with reference to the flowchart of 
Fig. 12. As a typical example, the description will be 
made on the case where pit art is fonned on the CD-R 
disc shown in Fig. 1 . 

[0101] In Fig. 12, when a user inserts the CD-R disc 
DSC described above (hereafter referred to as the disc) 
into the disc insertion slot 1 3 with the second side 2 fac- 
ing the pickup 38, and then operates a predetennined 
operational switch amongst the function switches 1 9 to 
issue an instruction to write the pit art (step SI 00), the 
process proceeds to step S102. 
[0102] At step SI 02, the system controller 31 deter- 
mines whether text or the like has been input via the 
aforementioned rotary switch 21 known as a jog dial or 
the keyboard 32. At the subsequent step 81 04, if text or 
the like has been input, the input text data is stored in a 
buffer register (not shown in the figures) inside the sys- 
tem controller 31 , and the display section 14 flashes the 
text or the like on and off. Subsequently, when the user 
perfonns the settlement operation at step SI 06, the text 
data or the like inside the buffer register is settled, and 
the aforementioned flashing display switches to a still 
screen display (a non-flashing display) informing the us- 
er that the input text or the like has been settled. 
[0103] More specifically, if the user rotates the rotary 
switch 21 by a suitable amount, or operates the key- 



board 32, and inputs the text string "MY FAVORITE MU- 
SIC", then the data for this text string is stored in the 
aforementioned buffer memory. The text string is also 
flashed on and off on the display section 14, as shown 
in Fig. 13(a). Then, when the user operates a predeter- 
mined operational switch from amongst the function 
switches 1 9 and issues an instruction for final settlement 
of the text string as the pit art, the data stored in the 
buffer memory is settled and the flashing text string 
switches to a still screen display, and the process then 
proceeds to step 81 08. 

[0104] At step 8108: the pickup 38 is moved across 
the write once disc DSC in a radial direction and the pro- 
gram area 2a is detected optically. Then, at step S1 10, 
based on the results of the optical detection, a judge- 
ment is made as to whether or not a recordable disc has 
been inserted. 

[01 05] At this point, in the case where a dedicated re- 
producing only disc such as a CD-ROM has been insert- 
ed, processing for prohibiting recording (step S112) is 
activated, such as the displaying of a "recording impos- 
sible" message on the display section 1 4, and the pit art 
writing jDrocess is forcibly quit, fn contrast. If the disc is 
a write once disc DSC, the judgement is made that a 
recordable disc has been Inserted, and the process pro- 
ceeds to step 8114. 

[0106] At step 8114, the start track (hereafter refen-ed 
to as the start address) ADRS and the end track (here- 
after referred to as the end address) ADRE of the pro- 
gram area 2a optically detected at step 81 08 are detect- 
ed, and this address data ADRS, ADRE is supplied, to- 
gether with the data D7 comprising the editing instruc- 
tions, to the pit art data editing section 51 shown in Fig. 
11. In addition, the pit art data editing section 51 com- 
putes the shape of the program area 2a based on the 
address data ADRS, ADRE. In other words, the pit art 
data editing section 51 calculates the width of the pro- 
gram area 2a in a radial direction, and then computes a 
ring shape corresponding with the calculated width, 
[0107] Next, at step 8116, the data such as the text 
string or the like (the text string data selected by the us- 
er) 06 stored in the aforementioned buffer register is 
supplied to the text data decoding section 50 shown in 
Fig. 11. 

[0108] At the next step 81 18, the text data decoding 
section 50 retrieves the standard text data Dc corre- 
sponding to the data D6, and supplies this text data Dc 
to the pit art data editing section 51 . The pit art data ed- 
iting section 51 then converts the standard text data Dc 
to bit map data Dbmp. 

[0109] Next, at step SI 20, the pit art data editing sec- 
tion 51 compares the size of the bit map data Dbmp with 
the shape of the program area 2a, and then edits the 
resolution (the density of dots per unit of area) and the 
size of the bit map data Dbmp so that the pit art will not 
extend outside the program area 2a. The edited bit map 
data Dbmp is then stored In the pit art data memory 47. 
[01 10] At the next step 81 22, the bit map data Dbmp 



40 



45 



SO 



55 



BNSDOCID: <EP 1148484A2_L> 



9 



15 



EP1 148 484 A2 



16 



stored in the pit art data memory 47 is supplied through 
the microprocessor MPU to the display section 14, 
which displays a preview of the manner in which the pit 
art is to be formed on the program area 2a of the write 
once disc DSC. 

[0111] For example, if the aforementioned data D6 is 
the text string "m FAVORITE MUSIC", then the shape 
of the write once disc DSC and the shape of the program 
area 2a are displayed, and the edited bitmap data Dbmp 
of the text string "MY FAVORITE MUSIC" is displayed 
inside the displayed program area 2a, as shown in Fig. 
13(b). Furthemnore, a message such as "Is the dis- 
played image OK?" is also displayed, prompting the us- 
er to issue an instruction as to whether or not pit art writ- 
ing should be started based on the displayed bit map 
data Dbmp. 

[0112] Consequently, the user is able to preview, in 
advance, the size and position of the text "MY FA- 
VORITE MUSIC" which is to be written as pit art. 
[0113] Next at step SI 24, when based on this preview 
display, an instruction to start pit art writing is input via 
the function switches 1 9 or the keyboard 32, the process 
proceeds to step SI 26. In contrast, if an instruction to 
not proceed with the pit art recording is input via the 
function switches 19 or the keyboard 32, then the proc- 
ess proceeds to step S1 12, and the pit art writing proc- 
ess ends. 

[0114] At the next step SI 26, the pickup 38 is posi- 
tioned at the start address ADRS in the program area 
2a. 

[0115] Then, at step S128, the first dot worth of data 
from the bit map data Dbmp Is read from the pit art data 
memory 47, and is then supplied to the pickup 38 as the 
pit art data Dp and written into the program area 2a. 
[01 1 6] Next, at step S1 30 , a determination is made as 
to whether or not all of the bit map data Dbmp has been 
written into the program area 2a. If ail the data has not 
yet been written, the process returns to step SI 26 and 
the next dot worth of data from the bit map data Dbmp 
is supplied to the pickup 38 as the pit art data Dp, and 
is subsequently written into the next address of the pro- 
gram area 2a (step SI 28). 

[01 1 7] Then when the writing of all of the bit map data 
Dbmp has been completed, a message indicating the 
completion of the pit art writing Is displayed on the dis- 
play section 1 4 at step S1 32, and the pit art writing proc- 
ess then ends. 

[01 1 8] When pit art writing has been performed in this 
manner, pit art is formed in the program area 2a, such 
as the example shown in Fig. 3. 

[0119] In this manner, by using the audio device 11, 
a user can write any desired pit art, thereby enabling the 
disc to be readily identified and organized. 
[0120] The explanation above described the case 
where pit art writing is perforrned using an audio device 
11 with a pit art writing function, butthe present invention 
is not limited thereto. The same pit art recording function 
as the aforementioned audio device 11 could also be 



realized with a computer program. 
[0121] For example, a recordable CD player or a DVD 
player or the like could be mounted in a personal com- 
puter or the like, a computer program with the pit art re- 

5 cording function described above is installed on the per- 
sonal computer or the like to write pit art onto a write 
once disc or a re-writable disc of the present Invention 
inserted in the recordable CD player or DVD player or 
the like, by using the personal computer or the like to 

10 execute the computer program. 

[0122] While there has been described what are at 
present considered to be preferred embodiments of the 
present invention, it will be understood that various mod- 
ifications may be made thereto, and it is intended that 

15 the appended claims cover all such modifications as fall 
within the true spirit and scope of the Invention. 



Claims 

20 

1. An Information recording and reproducing medium 
(DSC) in which Information can be written optically 
onto both sides (1,2) thereof, characterized In that 
a label area (2b), and a program area (2a) onto 

25 which information can be written optically, are pro- 
vided on at least one of said sides (1 , 2). 

2. The information recording and reproducing medium 
(DSC) according to claim 1 , characterized in that 

30 said program area (2a) has a ring shape of a pre- 
determined width. 

3. The information recording and reproducing medium 
(DSC) according to any one of claim 1 and claim .2, 

35 characterized in that a recording layer (4b) com- 
prising either one of a cyanine based organic dye 
and an azo based organic dye which undergoes 
changes in optical characteristics thereof upon irra- 
diation with light, Is provided in said program area 

40 (2a). 

4. The information recording and reproducing mediurii 
(DSC) according to claim 1 , characterized in that 
a pit art is recorded in said program area (2a). 

45 

5. The information recording and reproducing medium 
(DSC) according to claim 3, characterized In that 
a pit art is recorded onto said recording layer (4b) 
provided in said program area (2a). 

50 

6. An information recording and reproducing medium 
(DSC) in which information can be written optically 
onto both sides (1 , 2) thereof, characterized In that 
one side (1) is used for nonmal infomnation record- 

55 ing, and an opposing side (2) is used for pit art re- 
cording, and said opposing side (2) comprises a re- 
cording layer (4b) fomned from a material displaying 
a large difference in optical characteristics between 
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written sections and non-written sections produced 
when Infomnatlon Is written optically onto said re- 
cording layer (4b). 

7. The information recording and reproducing medium s 
(DSC) according to claim 4, characterized In that 
said recording layer (4b) Is fomried from either one 
of a cyanine based organic dye and an azo based 
organic dye which will undergo changes in optical 
characteristics thereof upon Irradiation with light. io 
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